
ʏʪʦ ʠʟʤʝʨʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʙʦʨʳ ï ʬʠʟʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ 

çʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷè ʠʣʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ? 

 

ʅʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʪʦʢʘ) ï ʬʠʟʠʯʝʩʢʦʝ 

ʷʚʣʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʝʣʠʥʝʡʥʦʩʪʷʤʠ ʵʣʝʤʝʥʪʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʩʠʛʥʘʣ 

ʧʨʦʭʦʜʠʪ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʧʦʥʷʪʠʷ: 

ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʢ ʂʛ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ (1) 

      (1) 

ʣʠʙʦ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʂʅʀ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2) 

     (2) 

ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʂʛ ʠ ʂʅʀ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʦʪʥʦʰʝʥʠʝʤ 

.      (3) 

ɺ ʵʪʠʭ ʬʦʨʤʫʣʘʭ: 

U1 ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʚʦʡ (ʦʩʥʦʚʥʦʡ) ʛʘʨʤʦʥʠʢʠ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʩʠʛʥʘʣʘ; 

Ui ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ i-ʪʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

(ʛʘʨʤʦʥʠʢʠ) ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʠʛʥʘʣʘ; 

Ng ï ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʢʪʨʘʣʴʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʛʘʨʤʦʥʠʢ), ʜʦ ʢʦʪʦʨʦʛʦ 

ʥʘʜʣʝʞʠʪ ʠʩʩʣʝʜʦʚʘʪʴ ʩʠʛʥʘʣ. 

ɺʳʨʘʞʝʥʠʝ (1) ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʥʷʪʦʤʫ ʚ ʟʘʨʫʙʝʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʥʷʪʠʶ 

çʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ (total harmonic distortion THD)è: The total 

harmonic distortion (THD) is a measurement of the harmonic distortion present in a signal and is 

defined as the ratio of the sum of the powers of all harmonic components to the power of the fun-

damental frequency. 

ɼʝʡʩʪʚʫʶʱʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪ ɻʆʉʊ 16465-70 çʉʠʛʥʘʣʳ ʨʘʜʠʦʪʝʭʥʠʯʝ-

ʩʢʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè ʜʦʧʫʩʢʘʝʪ ʪʝʨʤʠʥ çʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʢè ʠ 

ʫʢʘʟʳʚʘʝʪ ʪʝʨʤʠʥ çʢʦʵʬʬʠʮʠʝʥʪ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡè ʢʘʢ ʥʝʜʦʧʫʩʪʠʤʳʡ ʢ ʧʨʠʤʝʥʝʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʤʠʥ çʠʟʤʝʨʠʪʝʣʴ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡè ʪʘʢ ʞʝ ʥʝʫʜʘʯʝʥ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʪʝʨʤʠʥ çʠʟʤʝʨʠʪʝʣʴ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷè. ɺʤʝʩʪʦ ʥʠʭ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʨʤʠʥʳ çʠʟʤʝʨʠʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʘʨʤʦʥʠʢè ʠ çʧʨʫʞʠʥʥʳʝ ʚʝʩʳè. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʞʝ ʧʨʠ ʫʪʚʝʨʞʜʝʥʠʠ ʪʠʧʘ ʥʦʚʳʭ ʉʀ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʞʙʳ, ʥʘʯʠ-

ʥʘʷ ʩʦ ʩʣʫʞʙ ʚʦ ɺʅʀʀʌʊʈʀ, ʚʢʣʶʯʘʷ ʥʦʨʤʦʢʦʥʪʨʦʣʴ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʈʦʩʩʪʘʥʜʘʨʪʦʤ, ʫʟʘʢʦ-

ʥʠʚʘʶʪ ʚ ʪ.ʯ. ʠ çʠʟʤʝʨʠʪʝʣʠ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡè ʠ ʙʣʘʛʦʧʦʣʫʯʥʦ ʚʧʠʩʳʚʘʶʪ ʠʭ ʚ ɻʇʉ 

ʜʣʷ ʉʀ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʘʨʤʦʥʠʢ. 

ɺ ʩʪʘʥʜʘʨʪʝ, ʦʧʨʝʜʝʣʷʶʱʝʤ ʧʘʨʘʤʝʪʨʳ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ɻʆʉʊ 32144-2013 

çʕʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ. ʅʦʨʤʳ ʢʘ-

ʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷè ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʧʦʥʷʪʠʝ çʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝ-

ʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʫʤʤʳ ʚʩʝʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʦ 40-ʛʦ ʧʦʨʷʜʢʘ ʢ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤʫ 

ʟʥʘʯʝʥʠʶ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡè, ʪ.ʝ. ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʢ ʂʛ ʧʦ ɻʆʉʊ 16465-70. ɺʚʝʜʝʥʦ 

ʪʘʢʞʝ ʧʦʥʷʪʠʝ çʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʧʨʷʞʝʥʠʷ ʜʦ 40-ʛʦ 

ʧʦʨʷʜʢʘ ʚ ʧʨʦʮʝʥʪʘʭ ʥʘʧʨʷʞʝʥʠʷ ʦʩʥʦʚʥʦʡ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡè. ɺ ɻʆʉʊ 30804-

2013 çʉʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ. ʆʙʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʨʝʜ-

ʩʪʚʘʤ ʠʟʤʝʨʝʥʠʡ ʠ ʠʟʤʝʨʝʥʠʷʤ ʛʘʨʤʦʥʠʢ ʠ ʠʥʪʝʨʛʘʨʤʦʥʠʢ ʜʣʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ 

ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʥʠʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚè ʥʦʨʤʠʨʫʶʪʩʷ ʫʨʦʚʥʠ ʥʝʯʝʪʥʳʭ ʛʘʨʤʦʥʠʢ, ʥʝ 
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https://en.wikipedia.org/wiki/Fundamental_frequency
https://en.wikipedia.org/wiki/Fundamental_frequency



